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Propionibacterium acnes is a major skin commensal and is associated with acne vulgaris, the most common skin disease. Here
we report the draft genome sequences of two P. acnes strains, the type strain ATCC6919 and an antibiotic-resistant strain,
HL411PA1.
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Propionibacterium acnes is a bacterial species commonly foundon human skin. It has been linked to acne pathogenesis. The
P. acnes type strain ATCC6919 (also known as NCTC737 and
DSM1897) was isolated by A. F. Hayden from facial acne (1, 2) and
has been a widely used lab strain since the early characterization of
P. acnes in the 1960s (2–4). As no genomic information was avail-
able for ATCC6919, we sequenced this type strain to better under-
stand its documented properties and its virulence potential.
Antibiotic-resistant P. acnes strains have been emerging since
the 1970s after antibiotics were introduced as one of the main
treatments for acne. We isolated a P. acnes strain, HL411PA1,
from the nose skin of an acne patient who reported no previous
antibiotic treatment for acne. However, HL411PA1 is resistant to
the major antibiotics used in acne treatment, including tetracycline
(MIC 48g/mL), erythromycin (MIC256g/mL), and clindamy-
cin (MIC256g/mL), but not minocycline (MIC 0.5g/mL). This
finding supports previous evidence that antibiotic-resistant strains
can be transmitted between individuals (5, 6). We sequenced the ge-
nome of HL411PA1 to determine whether this antibiotic-resistant
strain encodes novel virulence factors.
The genomes of ATCC6919 and HL411PA1 were sequenced
using Illumina MiSeq. The sequence reads were pair-ended with
250 nucleotides per read. Both genomes were assembled using
MIRA v3.2.1 (7) with manual inspections using Consed (8). Gene
annotation was performed using GeneMark HMM (9) and Glim-
mer 3.02 (10). Transfer RNAs (tRNAs) and transfer messenger
RNAs (tmRNAs) were predicted using Aragorn (11). The
ATCC6919 genome is 2,602,215 bp long (260 contigs, N50 of
50,832) with 60.1% GC content and 2,620 predicted open read-
ing frames (ORFs). The sequencing coverage is 72. The
HL411PA1 genome is 2,497,951 bp long (55 contigs, N50 of
174,713) with 60.0% GC content and 2,369 predicted ORFs.
The sequencing coverage is 118.
The genomes of ATCC6919 and HL411PA1 are highly similar
to previously sequenced P. acnes genomes (6). ATCC6919 and
HL411PA1 both cluster with strains from clade IA-1 (12). Based
on the 16S rRNA sequences, ATCC6919 belongs to ribotype (RT)
1, a strain type that is prevalent in both acne patients and healthy
individuals (12). HL411PA1 belongs to RT5, a strain type associ-
ated with acne (12). However, the genome of HL411PA1 is atyp-
ical for RT5 in that it lacks any of the three loci found in RT5
strains (6, 12). These loci likely originated from mobile genetic
elements and encode putative virulence genes (13).
As ATCC6919 has been widely used in P. acnes-related studies,
its sequence will provide useful genomic context and insight for
both its documented and yet to be discovered properties. The
genome of HL411PA1 may contribute to future investigations of
antibiotic-resistant P. acnes strains in disease pathogenesis.
Nucleotide sequence accession numbers. The whole-genome
shotgun projects for ATCC6919 and HL411PA1 were deposited
at DDBJ/EMBL/GenBank under the accession numbers
JNHS00000000 and JNHT00000000, respectively.
ACKNOWLEDGMENTS
We thank the UCLA GenoSeq core for sequencing the two genomes. All
protocols and consent forms of this study were approved by both the
UCLA and Los Angeles Biomedical Research Institute IRBs.
This project was funded by the NIH grant R01GM099530 from
NIGMS. E.C. was supported by the DOE grant DE-FC03-02ER63421.
REFERENCES
1. Douglas HC, Gunter SE. 1946. The taxonomic position of corynebacte-
rium acnes. J. Bacteriol. 52:15–23.
2. Zierdt CH, Webster C, Rude WS. 1968. Study of the anaerobic coryne-
bacteria. Int. J. Syst. Bacteriol. 18:33– 47. http://dx.doi.org/10.1099/
00207713-18-1-33.
3. Voss JG. 1970. Differentiation of two groups of Corynebacterium acnes. J.
Bacteriol. 101:392–397.
4. Pulverer G, Ko HL. 1973. Fermentative and serological studies on Pro-
pionibacterium acnes. Appl. Microbiol. 25:222–229.
5. Ross JI, Snelling AM, Carnegie E, Coates P, Cunliffe WJ, Bettoli V, Tosti
G, Katsambas A, Peréz Del Pulgar JIG, Rollman O, Török L, Eady EA,
Cove JH. 2003. Antibiotic-resistant acne: lessons from Europe. Br. J. Derma-
tol. 148:467–478. http://dx.doi.org/10.1046/j.1365-2133.2003.05067.x.
6. Tomida S, Nguyen L, Chiu B-H, Liu J, Sodergren E, Weinstock GM, Li
crossmark
Genome AnnouncementsJuly/August 2014 Volume 2 Issue 4 e00740-14 genomea.asm.org 1
H. 2013. Pan-genome and comparative genome analyses of Propionibac-
terium acnes reveal its genomic diversity in the healthy and diseased hu-
man skin microbiome. mBio 4:e00003–13. http://dx.doi.org/10.1128/
mBio.00003-13.
7. Chevreux B, Wetter T, Suhai S. 1999. Genome sequence assembly using
trace signals and additional sequence Information, p 45–56. In Computer
science and biology. Proceedings of the German Conference on Bioinfor-
matics, GCB ‘99. GCB, Hannover, Germany.
8. Gordon D, Abajian C, Green P. 1998. Consed: A graphical tool for
sequence finishing. Genome Res. 8:195–202.
9. Lukashin AV, Borodovsky M. 1998. GeneMark.hmm: new solutions for
gene finding. Nucleic Acids Res. 26:1107–1115. doi: http://dx.doi.org/
10.1093/nar/26.4.1107.
10. Delcher AL, Bratke KA, Powers EC, Salzberg SL. 2007. Identifying
bacterial genes and endosymbiont DNA with Glimmer. Bioinformatics
23:673– 679. http://dx.doi.org/10.1093/bioinformatics/btm009.
11. Laslett D, Canback B. 2004. ARAGORN, a program to detect tRNA genes
and tmRNA genes in nucleotide sequences. Nucleic Acids Res. 32:11–16.
http://dx.doi.org/10.1093/nar/gkh152.
12. Fitz-Gibbon S, Tomida S, Chiu B-H, Nguyen L, Du C, Liu M, Elashoff
D, Erfe MC, Loncaric A, Kim J, Modlin RL, Miller JF, Sodergren E,
Craft N, Weinstock GM, Li H. 2013. Propionibacterium acnes strain
populations in the human skin microbiome associated with acne. J. Invest.
Dermatol. 133:2152–2160. http://dx.doi.org/10.1038/jid.2013.21.
13. Kasimatis G, Fitz-Gibbon S, Tomida S, Wong M, Li H. 2013. Analysis
of complete genomes of Propionibacterium acnes reveals a novel plasmid
and increased pseudogenes in an acne associated strain. Biomed Res. Int.
2013:918320. http://dx.doi.org/10.1155/2013/918320.
Liu et al.
Genome Announcements2 genomea.asm.org July/August 2014 Volume 2 Issue 4 e00740-14
